I n 2008, the Centers for Medicare and Medicaid Services (CMS) implemented payment provisions for certain hospital-acquired conditions (HACs or ''never events''), which are not present on admission and are considered reasonably preventable when adhering to evidence-based care.
1 Payment-linked HACs were chosen by CMS on the basis of their frequency, high cost, and published treatment guidelines, in conjunction with the National Quality Forum and Centers for Disease Control. 2 The original list of eight HACs included foreign body left after surgery, air embolism, incompatible blood, catheter-associated urinary tract infection, pressure ulcer, vascular catheter associated infection, certain surgical site infections, and hospital fall or trauma. It has since expanded to 11, with poor glycemic control, and deep vein thrombosis or pulmonary embolism, and iatrogenic pneumothorax, with other candidate conditions under consideration. Recently, the HospitalAcquired Condition Reduction Program was launched as part of the Affordable Care Act and will levy penalties against the lowest-performing 25% of institutions on the basis of a Total HAC Score. 3 As there is evidence that some HACs cannot be completely eradicated, it is misleading to conflate ''never events'' with ''reasonably preventable'' complications. [4] [5] [6] As a first step toward developing orthopedic spine-centric metrics that accurately reflect occurrence rates, this research sought to establish expert consensus in the orthopedic spine community regarding avoidable and unavoidable spinerelated surgical complications and HACs.
MATERIALS AND METHODS
A survey was sent to all spine fellowship directors identified through the 2010 North American Spine Society directory. The directors represented 76 spine fellowship centers in the United States.
7 Each director was sent an email describing the study and providing an internet link. Directors who did not respond to the initial email were sent paper surveys through U.S. Post.
The survey included demographic questions, followed by a section in which respondents evaluated 27 HAC or spinerelated surgical complications (Appendix 1, http://links. lww.com/BRS/B77). Respondents were asked to rate each event on an ordinal scale of 1 to 10. A complication deemed ''completely avoidable'' was rated 1, and if ''unavoidable,'' it was rated 10. Survey respondents were also invited to comment on the definition of complications, although a response was optional.
Statistical analysis was performed using STATA (v11.0, College Station, TX). SurveyMonkey was utilized for the development of the survey and online data retrieval. IRB approval was obtained. Medians and interquartile ranges and box-and-whisker plots were used to describe the summary data for each item on the basis of the 0 to 10 scale. The intraclass correlation coefficient (ICC) was used to measure inter-observer reliability with 95% confidence intervals (CIs): Multivariable linear regression was applied to assess whether any demographics were predictive of variability in ratings among the 46 spine directors regarding each complication.
RESULTS

Respondents' Characteristics
Forty-six directors (61%) responded through both web survey and U.S. Post (Table 1 ). The majority of respondents were aged 41 to 60 years (76%), with the balance either 31 to 40 years (13%) or >60 years (11%). The largest fraction of respondents were orthopedic spine surgeons (98%), in practice for more than 10 years (82%), and reported that 75% to 100% of their practice comprised spine surgery (96%). Thirty directors (67%) reported a volume of spine surgery that exceeded 200 cases annually. Academic centers were most strongly represented (81%), with the minority in private (24%) or community-based practices (4%); less than half (47%) performed surgery in level I trauma centers. The directors' case mix included degenerative spine practice (78%), deformity (46%), trauma (26%), and tumor (9%).
Complications
The respondents' ratings for all 27 surgical complications are summarized in Table 2 . The strongest agreement is among four events viewed to be completely avoidable, with mean scores of 1 and interquartile ranges of either 1-1 or 1-2: ''Incompatible blood,'' ''No antibiotics given preoperatively,'' ''Retained foreign object,'' and ''Wrong level surgery.''
On the other end of the scale, there was only moderate agreement about unavoidable events. ''L4-L5 disc re-herniation within 3 months'' had a median score of 9 [interquartile range (IQR) 7-10], while ''Surgical site infection with risk factors'' had a median score of 8 (IQR 6-10). ''C5 palsy after C3-C7 laminectomy,'' ''Donor site pain after ICBG,'' and ''Leg numbness after lumbar decompression'' each had median scores of 8, with IQR 6 to 9. Percentages may exceed 100% due to rounding.
Figures 1 and 2 present the ratings comparisons for spinespecific complications and the HACs, respectively. In both cases, the figures emphasize striking disagreement about the majority of events.
Inter-observer reliability was assessed among all 46 spine directors using the ICC based on a two-way random effects model, which assumes that the respondents are a representative sample of the population of orthopedic surgeons. For all 27 events, the ICC was 0.981, with 95% CI, and P <0.001. When considering the HAC or ''never events,'' the ICC was 0.984 (P < 0.001); within the spine-specific events, the ICC was 0.984 (P < 0.001). The reliability analysis, using the ICC as measurement, indicates excellent agreement among survey respondents regarding how avoidable all surgical complications are, as well as how avoidable the HAC and spine-specific events are.
Multivariable linear regression analyses were performed on each of the 27 complications, to investigate whether demographic factors were associated with variation among respondents' ratings. All six categories in Table 1 were considered as variables. For most complications, demographics were not found to predict ratings. Two exceptions were ''Pressure ulcers'' and ''Post-operative blindness.'' Respondents from Level 1 trauma centers were more likely to find ''Pressure ulcers'' avoidable (P ¼ <0.001), and those from private or community practice were more likely to feel ''Post-operative blindness'' was avoidable (P ¼ 0.006).
DISCUSSION
The results of this survey serve to emphasize the syllogistic fallacy at the heart of the current approach to quality improvement and patient outcomes, in which HACs are presumed the most important measure of health care. The CMS mandates were developed to control costs through more attentive patient care. These goals are shared by hospitals and providers, but the HAC list is heavily influenced by volume-cost burden to CMS, and less so by cost-effectiveness data and root-cause analyses of the complications themselves. As Graves and McGowan 4 point out, the phrase ''reasonably preventable'' was not defined. It is no surprise that researchers seeking to validate these policies differ in their conclusions, or that one-size-fits-all guidelines may result in harm. 6 There are significant limitations of this study that should be considered. The study assumed that the orthopedic spine fellowship directors provide a representative sample of the entire population of spine surgeons. The authors readily admit that neurosurgeons perform a significant number of spine cases and their input would certainly have contributed to this work. The authors made multiple attempts to engage national societies to establish a larger, more diverse, but still clearly defined cohort. Regrettably, the proposal was declined. It is unknown whether these additional data would change the results.
The survey intentionally provided little or no clinical detail, as CMS HACs are identified through billing codes without consideration of case details. Several study respondents commented that it was difficult to rate whether a complication was avoidable without the context of a medical history, as complications are ''contingent upon patient co-morbidities, cooperation, and other issues,'' with some ''beyond the control of the surgical team.'' The authors chose to deliberately limit the case details, as hospitals are similarly reimbursed on presence or absence of complications regardless of patients' overall health outcomes.
The 2015 National Impact Assessment of CMS Quality Measures Report recognizes that a better understanding of the relationship between quality and cost is required, and proposes a national provider survey in advance of the 2018 Report. 8 In preparation for the survey and the policy proposals to follow, it is incumbent upon the spine community to seek a better-informed consensus about surgical complications and their impact on costs, quality measures, and patient outcomes. There was an agreement between survey respondents about three hospital-acquired conditions, but the majority of HACs drew no consensus. HACs were rated on a scale of 1 to 10, with 1 being completely avoidable, and 10 being unavoidable. The full survey questions may be found in Appendix 1.
Key Points
Although hospital-acquired conditions are considered a measure of patient outcomes and quality improvement, few orthopedic spine surgeons believe that hospital-acquired conditions and spine-related complications can always be avoided. There is little agreement about which hospitala c q u i r e d c o n d i t i o n s a n d s p i n e -r e l a t e d complications can be avoided, and which are completely unavoidable. There is consensus that ''Incompatible blood,'' ''Retained foreign object,'' and ''Wrong level surgery'' can always be avoided. The survey found that orthopedic spine surgeons consider ''L4-L5 disc re-herniation within 3 months'' to be an unavoidable complication. To better inform the national discussion about quality measures that genuinely improve patient outcomes and decrease costs, the spine community should seek better knowledge and consensus about avoidable complications.
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